Objective: Menopause is characterized by physiological changes with increased risk of obesity, dyslipidemia and decreased quality of life (QoL). Despite the plethora of reports on the alleviating effect of exercise on climacteric symptoms, there is little documentation of this lifestyle intervention among Ghanaian menopausal women. This study examined the effect of aerobic exercise on lipid profile, cardiorespiratory function and QoL among menopausal women. Methods: Eighteen sedentary postmenopausal women between 45 to 75 years were randomly assigned to experimental (EG, n=8) and control (CG, n=10) groups. The EG received moderate intensity aerobic exercise training for eight weeks, three times a week while the CG observed normal daily activities. Blood pressure, resting heart rate, BMI, and lipid profile were measured and QoL assessed using the Utian QoL questionnaire at weeks 0 and 9. Results: After 8 weeks, the EG demonstrated significant decrease in cardiovascular risk ratio by 6.5L% and a non-significant decrease in LDL by 11.9L%. The CG showed significant increase in systolic BP by 3.2%L and a non-significant increase in LDL and cardiovascular risk by 14.9L% and 9.4L% respectively. QoL significantly improved in the EG group compared to CG after the 8 weeks. Conclusion: The health and QoL of participants in EG was significantly better than 
INTRODUCTION
Aging is one of the most important issues in the world of women and is characterized by different changes which influence their health. Of all the changes women go through reproductively, the menopausal phase has over the years been recognized as the most critical and diverse in symptoms (Nikpour & Haghani, 2014) A permanent cessation of ovarian primary function and hormones (estrogen and progesterone) ( With the low to middle income status of the Ghanaian economy, postmenopausal Ghanaian women are battling with central obesity, high blood pressure and fasting blood sugar (Arthur et al., 2013) without the financial strength to access therapy. Most often resort to fate and faith (although not scientific) in an attempt to treat these conditions without recourse to medical care. Many of them are always found in religious centers seeking divine healing.
Although studies in developed countries have reported that regular exercise has major impact in preventing postmenopausal symptoms (Agil, Abike, Daskapan, Alaca, & Tuzun, 2010; Martyn-St James & Carroll, 2009; Villaverde Gutiérrez et al., 2012), the concept has not been documented in the healthcare practices of Ghanaians. This study, to the best of our knowledge, documents the effects of exercise on blood pressure, heart rate, lipid profiles [Total Cholesterol (TC, High Density Lipoprotein cholesterol (HDL-C), Low Density Lipoprotein cholesterol (LDL-C)] and Quality of life (QoL) of Ghanaian postmenopausal women.
MATERIALS AND METHODS

Study design/setting
This was a randomized controlled experimental study that evaluated the effect of an aerobic exercise programme on the anthropometry, lipid profile and QoL of postmenopausal women from the Women's Fellowship of the Christ Congregation Presbyterian Church, Kumasi in the Ashanti Region, Ghana.
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Postmenopausal women who fit into the study criteria were randomly assigned to two groups (experimental group: EG and control group: CG) after signed informed consents were obtained. For 8 weeks, the EG was taken through the exercise program while the CG maintained normal daily activities. Anthropometry, lipid profile and QoL were assessed in the women at baseline and after the experiment.
Participants
Postmenopausal women from the Women's Fellowship of the Christ Congregation Presbyterian Church served as participants in this study. The fellowship has high prevalence of postmenopausal women. An awareness lecture on exercise and its effect on menopause were given during one of their fellowship meetings. After the lecture, many volunteered for exercise training but only twenty met the inclusion criteria. The sample size was randomised into two (EG and CG) groups of ten each. Two participants in the EG could not complete the 8-week aerobic exercise training due to health conditions. The criteria for inclusion were relatively healthy women who entered menopause naturally (last menstruation must have been at least 12 months ago), between the ages of 45 and 75, had no health challenges that could prevent them from participating in exercise and were sedentary. Women who were not within the age bracket, those who experienced menarche within the last 12 months prior to recruitment, with known chronic debilitating conditions such as, renal failure, diabetes, any heart condition, smoke or drank alcohol and those that opted out were excluded from the study. A simple random sampling technique where sample units were directly drawn from the population into control and intervention groups to ensure that all elements of the population were given an equal chance of being selected for the study was used. 
Procedures
Cardiovascular Parameters
Blood pressure and heart rate were measured in the sitting position after a five-minute' rest. The average of three consecutive readings using automatic blood pressure equipment (Omron BP Monitor M10-IT) was recorded (ACSM, 2014).
Blood Samples
Participants' blood samples were collected after an overnight fast at 6:00am at the Christ Congregation Presbyterian Church, KNUST. Blood samples were collected from the antecubital vein at the anterior side of the elbow using standard venipuncture methods. The CMP-168 Biochemical Analyzer was used to read lipid profiles of the blood samples (Todd, Sanchez, Garcia, Denny, & Sarzotti-Kelsoe, 2014).
Utian quality of life (UQoL)
Utian quality of life (UQoL) scale(Dotlic et al., 2015; W. H. Utian, 2007) was administered before and after eight weeks exercise training. UQoL is an instrument used to obtain information about quality of life of postmenopausal women (Utian & Boggs, 1999) . UQoL is a validated five-point (Not true of me to very true of me) questionnaire with twenty-three items subscaled into four (occupational, health, emotional and sexual).
Exercise training protocol
Exercise training complied with ACSM's guidelines for exercise testing and prescription (ACSM, 2014). The exercise was scheduled for 8 weeks and three sessions per week. Each session started late afternoon (4:30pm) to early evening (5:30pm). As the exercise training program progressed, duration for each session increased by 15%. Each exercise involved three main stages; warm-up, aerobic exercise and cool down. Warm-up and cool down sessions for each training day lasted between 5-8mins with stretching exercises on hamstring, quadriceps, shoulder, neck muscles and calf muscles. Actual training began with light to moderate walking for 20mins in week 1 and extended to 25mins in week 2, 30mins in in week 4, 35mins week 6 and 40mins in week 8. Exercise training in the first three weeks centered on flat surface walking while other weeks was on 40-60º inclined surface with flexibility exercises along. There was no complete rest during the entire exercise session.
Ethical issues
The study received approval of the Committee on Human Research, Publications and Ethics (CHRPE) of the Kwame Nkrumah University of Science and Technology, Kumasi, Ghana(Ref. No.: CHRPE/RC/168/16). All the participants signed consent of participation form after attaining personal understanding of the rationale of the study.
Statistical analysis
Data analysis was performed using GrapPad Prism Ver. 6 and a p-value of ≤ 0.05 was considered statistically significant. Due to data falling into both parametric and non-parametric distributions after normality tests, taking the sample size into consideration, the basic statistics were represented as the median, 25 th and 75 th percentile. The Mann-Whitney test was used to compare means between the two groups and the Wilcoxon matched-pairs signed rank test was used to determine significance in measured parameters in both groups of postmenopausal women before and after exercise programme. Relative changes induced by the experiment were measured using a "natural" relative difference, employing a natural logarithm, denoted as log percent (L%) (Tornqvist, Vartia, & Vartia, 1985) .
RESULTS
Postmenopausal women in the control group had a mean age of 61.3±7.81 years (age range of 51-75 years. 50.0% of the participants had primary level of education, 37.0% had secondary level of education while 13.0% had undergraduate certificates. Marital status analysis show that 70.0% were married and living with their spouses while 30.0% were widowed. The postmenopausal women in the experimental group had a mean age of 61.25±7.45 years (range = 46-70 years). 37.5% had primary school education, 50.0% obtained secondary school certificate, and 12.5% had undergraduate degree certificate. Marital status result indicates that 62.5% were married, 25.0% were widows and 12.5% unmarried. [ Table 1: The table employs median and interquartile range to describe cardiorespiratory function, lipid profiles and QoL before and after the eight weeks of aerobic exercise intervention of the study]. Table 1 shows the difference in lipid profile, cardiorespiratory function and QoL between EG and CG of postmenopausal women. There was no significant difference in the parameters assessed between the sedentary and exercise groups of postmenopausal women before the experiment, except for the total QoL which was significantly higher in the exercise group. After the experiment, the emotional and total QoL were significantly higher in the exercise group.
The cardiovascular risk ratio decreased significantly by 6.5L% in the EG as well as non-significant decreases in LDL, SBP, DBP and weight by 11.9L%, 5.8L%, 3.6L% and 0.4L% respectively. There were also nonsignificant increases in HDL and TG by 8.5L% and 0.2L% in the EG. In the CG, there were significant decreases in emotional and total QoL by 7.3% and 3.8% respectively. The LDL, SBP, weight and BMI increased non-significantly by 14.9L%, 3.2L%, 0.6L% and 0.36L% respectively. There was a non-significant decrease in HDL by 1.1L%. VOLUME 12 | ISSUE 3 | 2017 | 703 This study assessed the effect of aerobic exercise as a non-pharmacological intervention for preventing and attenuating health risks in postmenopausal Ghanaian women. From the results in table 1, the EG showed non-significant improvement in systolic and diastolic blood pressure (SBP/DBP), and resting heart rate by 5.8L%, 3.6L% and 2.6L% respectively. These are in congruence with other studies that reported significant improvement in blood pressure following aerobic exercise (Ammar, In another study, regular aerobic exercise lasting 12 weeks contributed to significant reductions in resting blood pressure of postmenopausal women (Ellen W. Freeman et al., 2015) . In a study to determine the effects of daily walking on lowering blood pressure in postmenopausal women that lasted 24 weeks, there were significant reductions in systolic blood pressure (Freeman et al., 2010) . These results are also supported by a study which resulted in significantly reduced resting blood pressure of postmenopausal women after 12 weeks of aerobic exercise (Al-Safi & Polotsky, 2015). All this evidences suggest that 8 weeks aerobic exercise training may not produce statistically significant changes in blood pressure of postmenopausal women. The literatures stated above prove that for aerobic exercise to result in significant improvement of systolic and diastolic blood pressure, the exercise duration must be at least 12 weeks.
This study also revealed that relatively healthy postmenopausal women after 8 weeks of exercise showed non-significant increase in HDL-C by 8.5L% (p=0.055) and non-significant decrease in LDL-C by 11.9L% (p=0.055). This concurs with study that reported non-significant improvement in HDL-C and LDL-C of obese postmenopausal women (Trabka et al., 2014) . Significant increase in HDL-C and significant decrease in LDL-C were however reported in overweight hypertensive Egyptian postmenopausal women on medication (Ammar, 2015) and in a cross-sectional study of postmenopausal women exercising and receiving HT separately (Ferdous et al., 2011) . The non-significant decrease in TC by 2.7L% observed in this study contrasts the significant increase in TC observed in an aerobic exercise training group of elderly postmenopausal women (Fahlman, Boardley, Lambert, & Flynn, 2002 Total cholesterol to HDL ratio (cardiovascular risk ratio) has a greater predictive capacity than the isolated components of lipid profile which could be a sensitive and specific index of cardiovascular risk. A study concluded after sensitivity analyses that, aerobic exercise only increases HDL-C while decreasing the cardiovascular risk ratio in older adults (Millan et al., 2009) (Utian, 2007) . There is also no significant difference in the health QoL between EG and CG before the intervention contrary to the significantly higher difference in the EG after 8 weeks when compared to the CG. The significant difference in total QoL between the two groups after the eighth week is explained by the significant decrease in total QoL by 3.8L% in the CG after the 8-week non active period. Emotional QOL also decreased significantly by 3.2L% in the CG group.
These results are in line with studies which conclude that QoL may be associated with geographical location and as such, may differ for people living in different places (Conde, Pinto-Neto, Santos-Sa, Costa-Paiva, & Martinez, 2006). It was affirmed that menopause as a life event has no effect on quality of life but the presence and intensity of climacteric symptoms may have a negative impact on all the aspects of quality of life (Kim et al., 2013) . Despite a submission that physical, social and psychological changes that occur during the menopausal stage of women have negative effects on their QoL (Teoman, Özcan, & Acar, 2004) , there has been presumption that ethnic diversity may be responsible for differences in quality of life of individuals in different geographical locations (Heringa et al., 2015) . Hence, one may tend to conclude that the insignificant difference in quality of life of participants in this study is a result of the inability of the UQoL to consider the ethnic diversity of postmenopausal women in Kumasi.
CONCLUSION
In summary, aerobic exercise decreases cardiovascular disease risk in postmenopausal women and shows potential impact on lipid profile and health QoL, in the absence of any dietary control. Aerobic exercise is an important tool in improving health and quality of life of postmenopausal women in Kumasi. Hence, proactively
